Inventory of Supplemental Information
Figure S1 is related to Figure 1 . Figure S2 is related to Figure 2 . Figure S3 is related to Figure 3 . Figure S4 is related to Figure 4 . Figure S5 is related to Figure 5 . Figure S6 is related to Figure 6 . Table S1 provides primer sequences information for the realtime RT-PCR reactions used in this study. 1 ) The unfolded protein response is activated in skeletal muscle after exercise. A. Total RNA from quadriceps was isolated from C57/Bl6 wild-type female mice 5 hrs post one bout treadmill running (n=6) or sedentary control (n=6) as described in experimental procedures. Total RNA was analyzed by realtime RT-PCR; Data represented means±SEM. *** indicates p <0.005 vs. control, **, p <0.01, *, p <0.05. Similar results were observed in more than two independent experiments. B. Protein lysates from quadriceps were isolated from C57/Bl6 wild-type male mice 5 hrs after one bout treadmill running (n=6) or sedentary control (n=6) as described in experimental procedures. Protein lysates were probed by immunoblot as indicated, with total eIF2α as a loading control. The first two lanes are positive controls using lysates from primary myotubes treated with 100nM thapsigargin or vehicle for 2hrs. Asterisks represent nonspecific bands. C. The expression of BiP and the phosphorylated form of eIF2α was quantitated by imageJ and normalized against the level of total eIF2α as a loading control. Data represented means±SEM. *** indicates p <0.005 vs. control. D. Quadriceps was isolated from C57/Bl6 wildtype male mice 4 hrs after one bout treadmill running or sedentary control as described in supplemental experimental procedures. O.C.T.-fixed muscle frozen sections were immunostained with an antibody that recognizes BiP and visualized at 200X magnification. E. The activation of the UPR is not observed in the heart after one bout treadmill running. Total RNA from hearts was isolated from C57/Bl6 wild-type male mice 5 hrs post one bout treadmill running (n=6) or sedentary control (n=6) as described in experimental procedures. Total RNA was analyzed by realtime RT-PCR; Data represented means±SEM. *** indicates p <0.005 vs. control, *, p <0.05) (F, G) Expression patterns of the UPR target genes are different in different muscle types after one bout treadmill running. Total RNA from gastrocnemius (F) and erector spinae (G) muscles was isolated from C57/Bl6 wild-type male mice 5 hrs post one bout treadmill running (n=6) or sedentary control (n=6) as described in experimental procedures. Total RNA was analyzed by realtime RT-PCR; Data represented means±SEM. *** indicates p <0.005 vs. control, **, p <0.01, *, p <0.05) Note that the UPR target gene expression in gastrocnemius is similar to that in quadriceps, but largely unchanged in non-weight bearing muscle (Erector Spinae). Threshold is set at 1.5 folds, p <0.05. Gene sets of "protein folding" is ranked as the fifth over-represented. C. Pathway analysis of primary myotube gene expression in response to ectopic expression of PGC-1α compared to ectopic expression of GFP was performed by dChip software as described in the Experimental Procedures. Shown are numbers of genes involved in "response to unfolded proteins", "protein folding" and "mitochondrial function related" that are changed more than 1.2 fold in response to ectopic expression of PGC-1α compared to ectopic expression of GFP, (p <0.05 Wildtype and PGC-1α-/-primary myotubes were treated with 100nM TG and 10mM 2DG for 8hr, followed by cell lysis and immunoblot as indicated. 
Supplemental Experimental Procedures
Real-time primers. Real-time primer sequences were either as published (Wu et al., 2007) or as described in Table S1 .
Reagents. Tunicamycin (TM), Thapsigargin (TG) and BAPTA/AM were from EMD Biosciences. Dithiothreitol (DTT) was from Invitrogen and made fresh before use. 2-Deoxy-D-glucose (2DG) was from Sigma.
Protein analysis. Quadriceps muscle tissue was homogenized using an electronic homogenizer in RIPA buffer containing protease inhibitors and centrifuged at 15,000 rpm for 10 minutes in a microfuge at 4°C. Primary myotubes protein lysates were prepared in 1%SDS, 100mM Tris (pH8.9) followed by vigorous boiling. Antibodies were supplied by Stressgen (KDEL, 1/500 for western blot), Invitrogen (phosphorylated eIF2α, 1/1000), Cell Signaling Technology (total eIF2α, 1/1000) and Santa Cruz Biotechnology (CHOP, 1/200).
Coimmunoprecipitations. COS cells were transfected with the corresponding plasmids with lipofectamine 2000. 2 days after transfection, cells were lysed (50mM Tris HCl, pH 7.4, 150mM NaCl, 1mM EDTA, 1% TRITON X-100, with protease inhibitors and phosphatase inhibitors) and 500μM total protein was subjected to immunoprecipitation with an M2 agarose anti-FLAG resin (Sigma) for overnight at 4°C. Proteins were separated by SDS/PAGE and transferred to PVDF membrane. PGC-1α was detected with anti-FLAG antibody (Sigma) and HA-ATF6α (1-373) and HA-ATF6α (full length) were detected with anti-HA antibodies (Roche).
Histological Analysis of Tissues. Quadriceps of wildtype mice 4hrs after one bout exhaustive treadmill running and sedentary control mice was isolated and frozen in OCT(Sakura) in liquid nitrogen-cooled 2-methylbutane. The sections were cut to 10μm on a cryostat. Immunostaining was conducted similarly to
